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Introduction 

The stock market is an essential element of modern economies, providing companies 
with a platform to raise capital while offering investors the chance to buy and sell stocks (also 
referred to as shares or equities). (Chen and Murry). Whenever a company decides to go public, 
an initial public offering (IPO) occurs where part of its ownership is sold off to investors in 
return for cash. Once an IPO takes place, shares are traded on stock exchanges - centralized 
marketplaces where buyers and sellers meet to trade securities (U.S. Securities and Exchange 
Commission). Stock markets play an invaluable role in driving economic growth by giving 
companies access to capital for growth plans - leading to economic expansion and job creation. 

Investment in the stock market is an effective strategy for individuals and institutions 
alike to accumulate wealth over time, but we all recognize that its price doesn't always accurately 
reflect a company's actual worth. Valuing companies accurately is of vital importance to national, 
regional, and global economies alike; an incorrect valuation could severely harm domestic stock 
markets as well as lead a nation into economic recession. Valuation is an integral element of both 
financial markets and economies alike, driving research that seeks to understand why stock 
prices trade at certain values and how to select profitable investments. Previous studies on DCF 
valuation have focused primarily on theoretical concepts and formula construction; there has 
been relatively limited work addressing the practical aspects of valuation (Janiszewsk1; 
Boularhmane; Hieu Le; Steiger and Rosenbaum). Conducting this research aims to contribute to 
the current lack of research in the application side of DCF and fulfill my curiosity and 


excitement for finance. 
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Literature Review 

Valuations exist to ensure investments are purchased at a price which accurately reflects 
their intrinsic value. Although their investment goals may be clear, many investors make 
decisions based on advice provided by others - for instance friends or acquaintances who may 
have recently purchased or sold specific stocks. However, investing in stocks should be 
determined by expected future returns rather than blindly taking advice from others. Valuations 
must reflect reality rather than subjective biases, according to Hieu Le (2017) who notes that 
investment decisions must consider potential cash-generating companies as the basis of 
decision-making; consequently the price paid should reflect projected future performance 
expectations for their stock. 

Although various valuation techniques could be employed to ascertain a company's 
value, three of the most prevalent in modern finance are trading comparables analysis, 
transaction comparables method and discounted cash flow analysis (Rosenbaum and Pearl 2009, 
3). Trading comparables analysis involves analyzing the asset pricing of a target company by 
comparing its revenue, profit, earnings, sales, and other relevant metrics with those of 
comparable businesses in terms of industry classification, geographic area, financial system 
system and client group (Steiger 2008, 3). Transaction comparables estimate the value of a 
company based on past transactions involving similar business models or sizes of companies that 
have acquired each other, while discounted cash flow (DCF) analysis remains the go-to choice in 
modern finance for determining an organization's intrinsic worth. 

Discounted Cash Flow Valuation (DCF) 
Discounted cash flow analysis (or DCF analysis), more commonly referred to as "DCF," 


is an approach widely employed by investment bankers, investors, hedge funds, professors and 
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other finance professionals. DCF analyses "view a company as a cash generator in which it 
expects the company to continuously generate new flows of cash in the futuree" (Hieu Le 2017, 
23.). DCF involves estimating future cash flows of an organization and discounting them back 
down to present value using an appropriate discount rate. This valuation method assumes that the 
value of a company equals the present value of its anticipated future cash flows, making it 
particularly applicable in cases with reliable and predictable cash flows - making it ideal for 


long-term investment decisions. Steiger's research conducted in 2008 provides this formula. 


FCF, 
+ Terminal Value 
+r) 


n 
Company Value = y 
ee 


In which 
FCFt: Projected Free Cash Flow in the period t; 


r: appropriate discount rate for the cash flow’s risk, also known as WACC; 


DCF valuation involves several steps. First, scenarios must be developed to predict free 
cash flows (FCF) over five to ten years, then weighted average cost of capital (WACC) must be 
computed in order to select an appropriate discount rate and discount future FCFs into net 
present values (NPV) of all of them (Steiger 2008, 8). Next comes terminal value valuation 
which involves total discounted cash flow valuation for future cash flows accruing after scenario 
analysis has completed and terminal value as total discounted cash flow valuation of all future 
cash flows after scenario analysis has completed its analysis period; lastly implied company 
value equals sum of present values for future FCFs plus terminal value added together (Steiger 


2008, 9). 
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FCF (Free Cash Flow) refers to earnings generated after paying all operating costs and 
taxes as well as funding capital investments and working capital, but prior to interest costs. FCF 
may be used to purchase back outstanding shares of stock, pay down debt or distribute dividends 
back into the company (Rosenbaum and Pear! 2009, 115). The formula for calculating FCF starts 


with Earnings Before Interest and Taxes (EBIT), also known as operating income. 


Revenue 
Earnings Before Interest and Taxes (EBIT) 
Less: Taxes (at the Marginal Tax Rate) 


Earnings Before Interest After Taxes (EBIAT) 
Plus: Depreciation & Amortization 
Less: Capital Expenditure 
Less: Change in Net Working Capital 


Free Cash Flow 


One of the key aspects in assessing a company's worth is projecting future cash flows. To 
do this, we must first analyze the business's historical growth to project future flows; reviewing 
all this information may seem redundant; typically three year periods (if available) serve as good 
predictors of financial performance (Rosenbaum and Pearl 2009, 112). Furthermore, growth 
periods will be projected based on guidance provided by management as well as estimates 
provided by analysts researching its performance. 

Analysts often forecast a target's FCF over five years based on factors like its sector, 
stage of development and predictability of financial performance. Five years may be sufficient 
time for established industries or mature companies in their early stages to reach a steady state, 


however for rapid growing targets "it may be more appropriate to build a longer-term projection 
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model (e.g., ten years or more) to allow the target to reach a steady-state level of cash flow" 
(Rosenbaum and Pearl 2009, 116). 
The Weighted Average Cost of Capital (WACC) 

WACC will serve as the discount rate in order to calculate the present value and terminal 
value of projected cash flows and terminal values. WACC can be seen as an investor's expected 
return from alternative investments with similar risks (Steiger 2008, 11) or its opportunity cost 


(Steiger 2009, 8). Steiger's research from 2009 offers the following formula to calculate WACC: 


Equity Debt 
+ Cost of Equity + ————————- + Cost of Debt 


WACC = ——————_ 
Debt + Equity Debt + Equity 


WACC calculations include three steps; capital structure must first be estimated for a 
target company and “represented by debt to total capitalization (D/(D+E)) and equity to total 
capitalization (E/(D+E) ratios” (Rosenbaum and Pearl 2009, 125.). Equity represents total market 
capitalization while debt represents all long-term and short-term debt for that target company. 

After this is completed, the Cost of Equity (COE) can be calculated using a risk-free rate 
plus beta multiplied by market risk premium. A risk-free rate represents the expected rate of 
return expected when investing in "riskless" securities. U.S. Treasury bonds such as 20-year 
treasury bonds are seen by market participants as "risk free", since they are guaranteed by the full 
faith and credit of the U.S. federal government (Rosenbaum and Pearl 2009, 128). “Market risk 
premium is defined as the difference between expected market return and risk-free rate” 
(Rosenbaum and Pearl 2009, 125.); or more commonly as the rate at which investors in stock 
markets expect to earn in addition to risk-free interest (Hieu Le 2017, 37.). Since market risk 
premiums vary depending on which investor one talks to, no universal benchmark exists across 


all investors; instead, Hieu Le (2017) presents several methods of calculating it as follows. 
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e Historical Market Risk Premium 

e Through survey of investors and analysts 

e From the difference between stock and long-term bond volatilities 
The beta of a stock is a measure of the covariance between its rate of return and the overall 
market return. The higher the beta, the riskier and more volatile the stock; the lower the beta, the 


less risky and volatile the stock. (Rosenbaum and Pearl 2009, 128.). 


COE = 7 + B(tm — 17) 


Rf: Risk Free Rate; 
B: Beta; 


Rm-Rf: Market Risk Premium (Expected Return - Risk Free Rate) 


Cost of Debt (COD) refers to the interest payable on outstanding debt by target companies. 
According to Steiger (2008), COD can be calculated using this equation: Where t is an effective 


tax rate and 1 is interest on outstanding debt. 


COD =i+*(1-t) 


By entering in the COE and COD calculations, we get the full WACC formula, which includes 


all factors that determine the discount rate: 


WACC = 


E D . 
Dee (% + Blin —%)) + pe G9 


Terminal Value (TV) 
Since we cannot forecast cash flows indefinitely, we must calculate an estimate of our 


company's terminal value to reflect where it stands beyond these years. Usually the FCF in the 
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last year of projection is used as the basis for computing this figure. Terminal Value Calculation 
A terminal value assumes consistent growth after the forecasted period has concluded, using a 
straightforward dividend discount model with perpetual growth rate (g) and discount rate (r). 
Constant perpetual growth rate is usually determined by an expected industry growth rate of 
2-4%; nominal GDP growth generally lies between this range. Thus, Terminal Value can be 


expressed using FCF one period before TV (Steiger 2008, 14): 


FCFry *(1+ 9)" FCFry(1+4Q9) 
TV = y eee i 
After determining NPV of the forecasted cash flow and TV of the target company, which 
will be discounted to its NPV. Both values will then be added together to give the enterprise 


value. 


FCF, TV 


Company Value = La+ry Gent 


To calculate implied equity value, subtract the company's debt, plus cash & cash equivalent from 


the calculated enterprise value. 
Implied Equity Value = Enterprise value - Debt + Cash Equivalent 


To calculate an implied share price for a publicly traded company, divide the implied equity 
value by the number of fully diluted shares outstanding. 
Projected Share Price = Implied Equity Value / Fully Diluted Shares Outstanding 
Though extensive research has been done on the DCF analysis method and its 
applications in today's market, there remains an unexamined research gap on its practical 


applicability. As such, this study seeks to address this void by investigating any correlation 
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between projected share price value calculated by the DCF model and actual stock prices in the 
market. To address my primary research questions, to what extent does the discounted cash flow 
(DCF) method accurately predict the stock market price? I will utilize financial data from 2018 
and apply a 5-year DCF method on 30 U.S. companies from 6 sectors using financial data from 
2018. After this process is completed for each company in year five (2023), I will then compare 
these predicted share prices with actual prices as of Jan 3 2023 to assess the accuracy of my DCF 


model by looking at any differences between predicted prices and actual ones. 


Methodology 


It would be impractical to apply the DCF model and estimating intrinsic values for all 
public companies. Therefore, in my research study I selected a representative portion of each 
industry sector to include in my analysis. This allows for more manageable and efficient use of 
resources while still producing accurate and reliable results. This study includes 30 U.S. 
corporations from six sectors listed in SPDR sector ETFs categorized by S&P Global Indices: 
Consumer Discretionary, Consumer Staples, Energy, Financials, Healthcare and Information 
Technology. I have carefully chosen five companies from each sector based on factors like 
market capitalization, industry representation and financial stability. By selecting representative 
proportions of companies from each sector, this research study seeks to provide a more in-depth 
and balanced assessment of the intrinsic value of publicly traded US companies. This approach 
ensures that results are not biased by any single sector or company, enabling them to generalize 
to all similar firms in general. Appendix 1 includes a complete listing of all of the companies 
included in this study for your reference. 

My research can be classified as quantitative research as it relies on precise and 


measurable data to estimate and predict the intrinsic value of publicly traded companies. 
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Financial reports and market information, which are considered accurate, stable, and unchanging 
will be utilized. Microsoft Excel will serve as a statistical tool to calculate this data as I conduct 
this experiment in order to evaluate its efficacy using DCF modeling techniques. 

Data Collection 

As part of my experiment, I obtained financial information for 30 companies from 
Seeking Alpha - an investment research platform providing financial data to retail investors. To 
collect this information, I navigated to each company's financial tab on Seeking Alpha and 
imported 2018 revenues, EBIT (earnings before interest and taxes), income tax expense, D&A 
(depreciation and amortization), CapEx (capital expenditures), dNWC (changes in net working 
capital), cash and cash equivalents, outstanding shares outstanding, long-term debt for each 
company - totaling 30 companies altogether. 

Additionally, I gathered information on each company's 2023 expected revenue by 
visiting Seeking Alpha's Earnings Revision Page and noting down the consensus analyst 
estimates for that year. This will enable me to calculate its forecasted growth rate that will 
ultimately inform my DCF model and value these companies. Below is a screenshot that 
demonstrates my process with Adobe Inc (ticker symbol ADBE) showing where revenue and 
EBIT data was extracted - note how the red box denotes specific points collected about this 


particular company. 
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Nov 2013 Nov 2014 Nov 2015 Dec 2016 Dec 2017 Nov 2018 Nov 2019 Nov 2020 Dec 2021 Dec 2022 T™ 


Revenues 


Revenues val 4,055.2 41471 4,795.5 5,854.4 7,301.5 9,030.0 11,1710 12,868.0 18,785.0 17,606.0 17,606.0 


Other Revenues 


TotalRevenues ||| 4,055.2 4,1474 4,795.5 5,854.4 7,301.5 9,030.0 11,171.0 12,868.0 15,785.0 17,606.0 17,606.0 


Cost Of 


Revenge autllll 586.6 622.1 744.3 819.9 1,010.5 1195.0 1,673.0 1722.0 1,865.0 2,165.0 2,165.0 
Gross Profit att 3,468.7 3,525.0 4,051.2 5,034.5 6,291.0 7,835.0 9,498.0 11,146.0 13,920.0 15,441.0 15,441.0 
Operating 

Expenses & 

Income 

Selling General 

& Admin auttlll 2,140.6 2,195.6 2,216.7 2,486.4 2,822.3 3,366.0 4,125.0 4,559.0 5,406.0 6,187.0 6,187.0 
Expenses 

R&D Expenses alll 826.6 844.4 862.7 976.0 1,224.1 1,538.0 1,930.0 2,188.0 2,540.0 2,987.0 2,987.0 
Total Operating 

Finance autllll 3,019.5 3,092.4 3,148.1 3,540.9 4122.9 4,995.0 6,230.0 6,909.0 8,118.0 9,343.0 9,343.0 


peeraune call 449.2 432.6 903.1 1,493.6 2,168.1 2,840.0 3,268.0 4,237.0 5,802.0 6,098.0 6,098.0 


The graph presented below displays the estimated revenue data for the year 2023, which has 


been sourced from the earnings revision page under the earnings tab on Seeking Alpha. 


Consensus Revenue Revision Trend 
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Noted in this study is its sole reliance on secondary data sources, which tend to be 
cost-effective and easily accessible for researchers. While such data can often be found online 
with minimal cost, researchers should keep in mind it may not always be 100% reliable as 
software programs generate and document it. The data used in this study primarily include the 
firms' income statements and balance sheets, both of which are publicly available due to the 


companies being publicly traded. 
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Building the DCF 

This research employs the DCF model on Microsoft Excel Platform with guidance from 
Aswath Damodaran. I've provided a figure below showing what a typical DCF looks like in 
Excel; Microsoft Corporation was valued using this method based on their ticker symbol MSFT 


within the IT sector. 


Ss in millions 2018 2019 2020 2021 2022 
Revenue 110,360 126,914 143,413 160,622 178,291 
% Growth 15% 13% 12% 11% 
EBIT 35,058 41,586 48,426 55,843 63,769 
% of Sales 32% 33% 34% 35% 36% 
Taxes 19,903 7,485 8,717 10,610 12,754 
% of EBIT 57% 18% 18% 19% 20% 
EBIAT 15,155 34,100 39,709 45,233 51,015 
D&A 9,900 11,385 12,865 14,409 15,994 
CapEx (11,632) (13,377) (15,116) (16,930) (18,792) 
dNWC (2,624) (3,018) (3,410) (3,819) (4,239) 
Unlevered FCF 16,047 35,126 40,869 46,531 52,456 
Terminal Value 1,498,754 
Discount Factor 0.91 0.83 0.77 0.70 0.64 
PV of FCF 14,603 29,326 31,302 32,697 33,817 
PV of Terminal Value 966,197 
WACC 9% 
TGR 5.5% 
Enterprise Value 1,107,942 
(+) Cash 133,664 
(-) Debt 76,240 
Implied Equity Value 1,165,366 
Diluted Shares Outstandin 7,794 
NPV $149.52 
Implied Share Price $230.06 


All the variables calculated for the model are presented here, where the blue-colored cells 
represent the data imported from SeekingAlpha and the black-colored cells denote the values 
calculated using the formulas provided below: 

e Revenue growth rate: (revenue of this year / revenue of previous year -1) 
e Revenue growth: (revenue of previous year * (1 + revenue growth rate)) 


e EBIT margin as % of sales: (EBIT / revenue) 
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e Taxes as % of EBIT: (taxes / EBIT) 

e EBIAT: (EBIT - taxes) 

e D&A: (D&A of previous year * revenue growth rate) 

e@ CapEx: (CapEx of previous year * revenue growth rate) 

e dNWC: (dNWC of previous year * revenue growth rate) 

e Unlevered FCF: (EBIAT + D&A - CapEx - dNWC) 

e Terminal value: (year 5 FCF * (WACC - TGR) 

e Discount factor year 1: (1 - WACC) 

e Discount factor year 2 - 5: (previous year discount factor * (1/(1+WACC))) 

e PV of FCF: (FCF * discount factor) 

e PV of terminal value: (terminal value * year 5 discount factor) 

e Enterprise value: (sum of PV of FCF + PV of terminal value) 

e Implied equity value: (enterprise value - cash + debt) 

e NPV: (implied equity value / diluted shares outstanding) 

e Projected share price: (NPV * (I+WACC) “5 

e To calculate WACC, I will employ Aswath Damodaran's WACC (Cost of Capital) 
calculator, which is referenced in the works cited page of this research. 

Input the data 
The DCF model uses the data as inputs to the model in the following manner. 

e On the input page, fill in trailing twelve month and 2021 revenue, operating income 
(EBIT), numbers of shares outstanding, effective tax rate, book of value of debt (current 
portion of LT debt + short term borrowings + long-term debt), cash and marketable 


Securities (cash & ST investments) from Seeking Alpha. 
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Fill in the assumptions for revenue growth rate for next year, compounded annual 
revenue growth rate and operating margins for years 2-5 from the forecast page using 
public data from Seeking Alpha. 

On the cost of capital (WACC calculator) page, ERP calculator fills in the revenues for 
each country/region from the company’s 10-K annual filings on sec.gov to calculate 
equity risk premium (ERP). 

Fill in the credit rating assigned by Moody’s Investor Service from the company’s 10-K 
annual filings 

On the input page, enter the number of options outstanding, average strike price, average 
maturity (year) and annualized dividend yield from the company’s 10-K annual filings on 
Sec. ZOV. 

Enter the Market Yield in the U.S. Treasury Securities at 10-Year Constant Maturity on 
the risk-free rate cell from the Federal Reserve Economic Data. 

Fill in the growth rate in perpetuity assumptions from Aswath Damodaran’s industry 
growth rate estimation dataset on NYU Stern’s useful data website. However, the 
perpetuity growth rate will be capped at 2% and 4% even though the estimation is 
greater/smaller than 4%/2%, based on Steiger’s research. 

Run the DCF and collect projected value per share on the output page. 

Take the projected share price and multiply by the average weighted cost of capital over 
the 5 years (On the input page) by the square root of 5. This would be the projected share 
price at the end of the 5 year period 


Record the projected 5 year share price for each company. 


Data Analysis 
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To test the accuracy of my predicted stock returns, I will plot the actual total stock return 
against its predicted return in a 2-D scatter plot. This allows a visual comparison between actual 
and predicted values to identify any patterns or deviations from what would be expected 
relationship. To further analyze accuracy, an Excel column chart will be created showing the 
percentage distribution of predicted returns within certain ranges - say 5%-80% accuracy 
prediction range as this chart allows for detailed examination of results. 

The following functions were employed to compute the statistical metrics of the dataset: 

e Least squares regression line = LINEST (Select all 30 company’s x (current share price) 
and y (projected share price) value), set b as calculated normally (TRUE), and do not 
return additional regression statistics (FALSE). This equation will show the trend of the 
data and can help determine the relationship between the predicted prices and actual 
prices. 

e Correlation coefficient: = CORR (Select all 30 company’s x (current share price) and y 
(projected share price) value). This formula measures the strength of the linear 
relationship between the predicted prices and actual prices. 

e R-squared value: = RSQ (Select all 30 company’s x (current share price) and y (projected 
share price) value). R-squared measures the strength of the linear relationship between 
the predicted prices and actual prices, while the R-squared value represents the 
proportion of the variation in actual prices that is explained by the variation in predicted 
prices. 

Overall, the data analysis method used in this research will combine both visual and 
quantitative techniques to provide a comprehensive evaluation of the accuracy of the DCF 


method in predicting stock returns. 
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Model Portfolio 


Model portfolios are hypothetical investments constructed to reflect specific strategies or 


approaches, such as DCF analysis. My research will use model portfolios to analyze their 


effectiveness by weighting their allocation according to the estimated returns generated by DCF 


modeling, then comparing this allocation against an equal-weighted portfolio to see whether 


DCF generates higher returns compared with more straightforward strategies. 


Below are the steps involved in creating a model portfolio: 


1. 


2. 


To calculate the implied return, divide the DCF projected share price by the 2018 price. 
Rank the companies based on their implied return, from highest to lowest. 

The portfolio allocation will be based on the proportion of the implied return for each 
company. The implied return for all companies will be added together, and the 
companies' returns will be divided based on the overall return. This methodology will 
help determine the relative weight of each company in the portfolio. (It is important to 
note that companies with negative implied return were excluded from this experiment) 
Create an equal-weight portfolio by allocating an equal amount of percentage to each of 
the companies. 

The performance of both portfolios will be tracked using the "STOCKHISTORY" 
function in Microsoft Excel. This function allows for the input of the ticker symbol and 
date range (January 1, 2018 to January 3, 2023) and returns historical stock prices. 


Once the portfolios are constructed, the total return of each portfolio will be graphed on a 


2-D line graphs will be created to compare their respective performance over time. Once 


collected data has been processed using statistical tools to ascertain whether the DCF model 


outperformed an equal-weighted portfolio by producing higher returns; and whether these data 
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are statistically significant. As well as this comparison of total return percentage and annualized 
return between both portfolios, I will also highlight their respective total return percentage and 
annualized returns. Total Return Percentage measures how an investment's gains or losses 
compare with its initial investments expressed as a percentage. Annualized return, on the other 
hand, refers to the average annualized return over multiple years of an investment. By comparing 
performance metrics of both portfolios I can gain more of an understanding of how effective 
DCF modeling as an investment strategy may be and learn about any possible advantages or 
drawbacks of employing this method as part of future decisions and investment strategies. 
Results 

The results of dataset analysis revealed a moderate relationship between current stock 

price and DCF calculated stock price. When plotted on Excel, a positive slope relationship of 


0.714 with an R-squared value of 0.283 could be identified. 


% Relative Frequency out of 30 stocks 


% Total Stock Return 


T 
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Current vs. Projected Share Price 
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Looking at it from another perspective, the dataset reveals that 60% of the forecasts are 
situated within a range of plus or minus 25% in relation to the actual share price, while 90% of 
the predictions fall within a range of plus or minus 60%. However, only a mere 17% of the 


forecasted values reside within a delta of plus or minus 5%. 


PAYPAL HOLDINGS, INC. PYP 

META 29% 
HE WALT DISNEY COMPANY 76% 

CHTR 

HLT 


WALMART INC. 
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OSTCO WHOLESALE CORPORATION 
HE PROCTER & GAMBLE COMPAN 


$346.80 
$461.16 
$405.96 
$591.15 
$207.39 


Datasets of Predicted Output Generated by the DCF Model 


% Total Stock Return 
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Model Portfolio - Hypothetical Return 
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; Price as of Jan | Price as of Jan : Equal DCF Weighted Equal 

| set | sasi9_ | $243.08 | 1101% | 435% | 176% ~— || 19.34% =| 7.64% | 
| AAPL | $43.75 | $130.28 | 891% | 435% | 198% | 17.62% =| 8.60% | 
| ce |S g3695 | $74sa | atix =| 435% | 103% ~~ || 8.32% | 4% 
| ov | Sates6 | $20739 | 797% | 435% | 74% | 5.93% | 3.24% | 
| MA | $159.04 | $346.80 | 7.92% | 435% | 118% | 9.34% | 5.13% | 
| msci_ | $133.03 | saei1e | 7.55% | 435% | 247% | 18.63% | 10.72% | 
| be | $160.32 | sazace | 7.24% | 435% | 165% || 11.95% =| 7.18% | 
| tow | $94.74 | si9904 | 5.99% | 435% | 110% ~~ | 6.59% | 4.79% | 
| apse {| $185.34 | s34016 | 5.09% | 435% | 84% =| 4.26% =| 3.63% | 
| se14e | sass2_ | 420% | 435% | 40% || 1.66% =| 1.72% | 

$161.96 | $238.88 | 3.94% | 435% | 47% _—«|— 1.87% =| 2.06% __—| 
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| sea95 | sii9i7_ | 314% | 435% | 40% || 1.26% =| 2.75% | 


-1 


| AMZN _| 

a 

: 

| wet | $100.13 | $14360 | 301% | 4.35% | 43% | 131% | 1.89% 
| bis, | $ata62 | $aa79_ | 273% | 435% | 20% | 056% | 0.89% | 
| Fos | $196.93 | $a0s96 | 2.03% | 4.35% | 106% | 2.16% | 4.61% 
| crm | $ioa.1o | $13478 | 198% | 435% | 25% | o.ao% | 1.07% 
| HT | $79.29 | $12503_ | 159% | 435% | 58% | 0.92% | 2.51% 
| pep | saia67 | $i7941_| 120% | 435% | 51% | 061% | 2.23% 
| cur | s3soss_| $341se_| 118% | 435% | 3% | 0.03% | 0.12% | 
| cost__| $187.75 | $453.28 | 078% | 435% | 14am | 1.0% | 6.15% 
| coos. | $5551__| $a912_ | 056% | 435% | 61% | 0.34% | 2.63% 
| PG | so1z4a | sisas7 | o46% | 435% | 66% | 0.31% | 2.87% 
Annualised Return | 16.61% | 13.30% _| 
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The results of the model portfolio experiment showed that the DCF weighted portfolio 
outperformed the equal-weighted portfolio by 28.94% over the 2018 to 2023 period. 
Additionally, the DCF allocation-based portfolio achieved an annualized return of 16.61%, 
which was 3.31% higher than the equal-weighted portfolio. 

Please note that the stock chart presented above was generated using a weekly price 
interval, which implies that the displayed prices are based on the average moving stock price for 
a week and not specific to January 3, 2023. 

Discussion 
Implications 

Scatter plots generated from datasets showed a direct relationship between actual stock 
return and DCF predicted return. With a slope value of 0.714, this indicates that for every one 
percent increase in actual total return of stock price there would be an equivalent 0.714% rise in 
predicted stock price. Even with its positive slope, there was only moderate statistical correlation 
between actual and predicted prices as demonstrated by an R-squared value of 0.283. This 
indicates that only 28.3% of the variation in actual stock prices can be explained by 
DCF-predicted stock prices as an independent variable. As Brown asserted, the correlation 
efficiency of 0.532 shows that although both variables tend to move in the same direction, other 
factors could potentially impede their relationship and lead them in different directions. Its 
coefficient lies between 0.5-0.75, suggesting a moderate positive correlation. 

The findings from our dataset analysis demonstrate that DCF may not provide an 
effective means of predicting stock prices; as the correlation between current stock price and 
DCF projected stock price was only moderate. Note, however, that this analysis was conducted 


on a specific dataset and should not be applied broadly across stocks and markets. More research 
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needs to be conducted in order to validate these results and reach more definitive conclusions. 
It's also possible that the outperformance of the DCF-weighted portfolio over the equal-weighted 
portfolio could have occurred due to chance or luck rather than the effectiveness of the DCF 
model. Further analysis and evaluation may be necessary to confirm the significance of the 
results. 

Limitations 

In addition to my hypothesis being rejected, there were certain limitations in this study 
that should be acknowledged. First of all, the DCF model is only one method available for 
predicting stock prices; although widely utilized by financial analysts worldwide, other 
techniques like technical or comparative analysis can yield different results. DCF models rely on 
input data of high quality and accuracy; additionally, several assumptions such as revenue 
growth rate and discount rate may not always be precise; finally, DCF models do not take into 
account unexpected events such as economic recessions, political unrest or natural disasters that 
can severely alter financial performance and stock price of companies. 

Another limitation of the study lies in its potential for biases in its data selection and 
analysis process. It's possible that data used in the research may have selection or measurement 
bias that affects results, while analysis conducted using Excel built-in functions may not provide 
robust results like more advanced statistical methods would. This study focused solely on one 
aspect of stock valuation: the relationship between current stock price and DCF projected stock 
price. It did not account for other potential influences such as market trends, industry 


performance or company-specific news that may influence stock prices. 
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Future Studies 

As my results clearly demonstrate, DCF analysis cannot fully explain stock price 
movements; other factors, including interest rates, overall economic conditions, consumer 
sentiment analysis, market trends and regulatory changes can have a great effect. Future studies 
should seek to incorporate such factors in their analyses in order to increase accuracy in 
predictions. 

Future studies should investigate alternative valuation methods that complement the DCF 
model, such as price-to-earnings ratio (P/E ratio), comparison analysis and price-to-sales ratios 
(P/S ratios), which provide additional insights into the value of company stocks. 

In conclusion, the DCF model is a powerful resource for predicting stock prices, but it is 
just one part of the puzzle. Future studies should consider incorporating all other factors outlined 
above into their analyses to enhance accuracy of predictions. By conducting comprehensive 
analyses on these aspects of the stock market and making informed investment decisions based 
on comprehensive knowledge gained through comprehensive examination, investors will gain a 
deeper insight into its complex world and ultimately make more profitable investments 


decisions. 
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Appendix 1. List of 30 U.S. Companies in 6 Sectors 
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